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SEED-TREATMENT  CHART 

(Numbers  refer  to  descriptions  listed  on  pp.  5—8) 

CROPS   AND    DISEASES  5,,^    TREATMENT 

V^HEAT:  RECOMMENDED 

Stinking  smut  (bunt)  and  flag  smut_  1—8,    13—16 

Seed   rots   and   seedling   blights 1—8 

Loose    smut 17 

OATS: 

Loose  end  covered  smuts 1—8 

Seed  rots  and  seedling  blights 1-8 

BARLEY: 

Covered  smut  and  black  loose  smut_  1—8 

Stripe  and  seedborne  net  blotch 1—8 

Seed   rots   and   seedling    blights 1-8 

Brown  (nuda)  loose  smut 17 

CORN: 

Seed  rots  and  seedling  blights 9—12 

RICE: 

Seed  rots  and  seedling  blights 1—12 

SORGHUM: 

Kernel   smuts,   seed   rots,   and   seed- 
ling   blights 1-12 


U.  S.  DEPARTMENT  OF 
AGRICULTURE 
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Miscellaneous  Publication  No.  219 

Washington,  D.  C.  Revised  October  1957 


Treat  Seed  Grain 

By  R.  W.  Leukel,  pathologist,  Crops  Research  Division,  Agricultural 
Research    Service 

CEED  TREATMENT  is  the  practice  of  applying 
*^  fungicides  in  the  form  of  dusts,  slurries,  or  liquids 
to  seed  before  it  is  sown  or  planted.  Effective  seed 
treatment  prevents  most  of  the  cereal  smuts.  It  also 
protects  seeds  and  young  seedlings  from  soilborne  or- 
ganisms that  cause  seed  decay  and  seedling  blight.  It 
thus  improves  stand,  yield,  and  quality  of  grain. 


PRECAUTIONS 

Before  treating  any  seed,  the  following 
precautions  should  be  read  and  borne  in 
mind: 

1.  Remember  that  all  seed-treatment  mate- 

rials should  be  considered  POISONOUS. 

2.  Avoid    inhaling    dusts,    fumes,    or    vapors 

from  any  seed  disinfectant. 

3.  Treat   seed    in    a   well-ventilated    place — 

never  in  a  closed  room. 

4.  When    applying   dusts,    use    a    good    dust 

mask  over  the  nose  and  mouth,  and 
change  filters  often. 

5.  Avoid   getting   mercury  fungicides  on  the 

skin,  as  they  may  cause  burns  or  blisters. 

6.  Wash  hands  frequently  and  dry  skin  thor- 

oughly. 

7.  Do  not  feed  treated  seed  to  farm  animals. 

Do  not  use  as  food  for  humans. 

8.  Make  sure  that  sacks  or  other  containers 

which  have  been  used  for  treated  seed 
are  thoroughly  cleaned  before  being 
used  for  other  purposes. 


It  is  good  insurance  to  treat  seed  of  wheat,  oats,  bar- 
ley, corn^  rice,  and  sorghum  every  year.  The  seed 
should  be  thoroughly  cleaned  first,  and  then  treated  as 
specified  in  the  following  pages. 

The  mention  in  this  publication  of  a  trade  product 
or  a  commercial  company  does  not  imply  its  endorse- 
ment by  the  U.  S.  Department  of  Agriculture  over 
similar  products  or  companies  not  named. 

FORMS  OF  TREATMENT 

Fungicides  are  applied  to  seed  grain  as  dusts,  slurries, 
or  liquids.  Dust  treatments  are  becoming  unpopular 
because  of  the  irritating  effects  of  the  dusts  on  the  op- 
erators. Fungicidal  dusts  now  are  usually  applied  as 
slurries.  The  dust  is  mixed  with  enough  water  to  form 
a  soup-like  mixture  or  slurry.  This  slurry  is  applied  to 
the  seed  in  a  special  slurry  treater  (fig.  1)  which  coats 


Figure  1. — Improved  type  of  slurry  treater:  A,  Seed  hopper;  B, 
seed-flow  control  chamber;  C,  slurry-application  chamber;  D, 
slurry  tank;  £,  bagger;  f,  controls  for  rate  of  application;  G, 
motor    compartment.      (Used    by    permission    of    Panogen,    Inc.) 
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the  seed  with  the  mixture.  The  water  soon  evaporates, 
leaving  the  seed  coated  with  the  fungicide. 

Most  mercurial  fungicides  are  now  marketed  in  liquid 
form  and  are  applied  to  seed  in  special  treaters  at  the 
rate  of  one-half  ounce  or  more  per  bushel.  These  liquid 
mercurials  are  highly  volatile  so  that  the  fumes  per- 
meate the  seed  mass  and  kill  the  seedborne  fungi,  even 
though  the  chemical  may  not  come  in  actual  contact 
with  all  the  seeds. 

Small  quantities  of  seed  grain — a  few  bushels — can 
be  treated  effectively  with  dust,  slurry,  or  liquid  fungi- 
cides by  means  of  the  common  barrel  or  oil-drum  mixer 
(fig.  2).  However,  a  commercial  power  treater  is 
advisable  for  treating  large  quantities  of  seed. 


Figure   2. — Homemade  oil-drum  seed  treater. 


The  fungicides  used  for  treating  seed  of  small 
grains — wheat,  oats,  barley,  and  rye — generally  con- 
tain mercury,  while  those  used  for  treating  seed  of  corn 
and  most  sorghums  are  usually  nonmercurials.  Rice 
may  be  treated  with  either  type.  T^e  mercurials,  in 
general,  are  volatile  and  therefore  are  effective  against 
fungi  that  are  under  the  seed  hull  or  even  deeper  within 
the  seed. 


The  nonmercurials,  with  few  exceptions,  are  in  dust 
form  and  are  applied  to  the  seed  as  dusts  or  as  slurries, 
usually  at  the  rate  of  1  ounce  or  more  per  bushel.  In 
general,  they  are  not  volatile  and  therefore  should  be 
thoroughly  mixed  with  the  grain  so  that  every  seed  is 
fully  coated  with  the  fungicide.  Nonmercurials  are  not 
suitable  for  treating  seed  of  barley  and  oats,  or  seed  of 
sorghum  varieties  that  have  persistent  glumes. 

The  following  eight  mercurials  may  be  applied  to  seed 
of  wheat,  barley,  oats,  rye,  rice,  and  certain  sorghums 
for  the  control  of  those  seedborne  diseases  that  are 
amenable  to  control  by  chemical  seed  treatment.  The 
seed  should  be  treated  at  least  24  hours  before  sowing. 

Dust  or  Slurry  Treatments 

1.  Ceresan  M — 7.7  percent  ethyl  mercury  p-toluene 

sulfonanilide  (3.2  percent  mercury).  Apply  as 
a  dust  or  as  a  slurry  at  1/2  ounce  per  bushel,  as 
directed  on  the  container. 

2.  Agrox — 6.7  percent  phenyl  mercury  urea  (4  per- 

cent mercury).  Apply  as  a  dust  or  a  slurry  at 
the  rate  of  I/2  ounce  per  bushel. 

3.  Puraseed — 6.25  percent  phenyl  amino  cadmium 

dilactate  and  6.25  percent  phenyl  mercury 
formamide  (3.85  percent  mercury) .  Apply  as  a 
dust  or  a  slurry  at  the  rate  of  l/^  ounce  per 
bushel. 

Liquid   Treatments 

4.  Panogen  15 — 2.2  percent  methyl  mercury  dicy- 

andiamide  (1.5  percent  mercury).  Apply  un- 
diluted at  the  rate  of  %  ounce  per  bushel  in  a 
Panogen  type  treater,  or  dilute  with  water  and 
apply  in  a  slurry  treater,  as  directed  on  the 
container. 

5.  Panogen  42 — 6.3  percent  methyl  mercury  dicy- 

andiamide  (4.2  percent  mercury) .  Dilute  with 
water  1  to  20  for  wheat  and  rye,  1  to  16  for  bar- 
ley, and  1  to  12  for  oats,  and  apply  in  a  slurry 
treater  as  directed. 


6.  MEMA — 11.4  percent  methoxy  ethyl  mercury  ace- 

tate (7.17  percent  mercury).  Apply  in  a  slurry 
treater  or  in  a  closed  type  treater  after  diluting 
with  water  according  to  directions  on  the  con- 
tainer. 

7.  Setrete,     Gallotox,     and    Mersol — 7     percent 

phenyl  ammonium  mercury  acetate  (4  percent 
mercury).  Apply  at  I'o  ounce  per  bushel  of 
seed  in  a  slurry  treater  by  diluting  properly  w^ith 
water  according  to  the  directions  on  the  con- 
tainers. 

8.  Liquid    Ceresan — ethyl    mercury    acetate    plus 

ethyl  mercury  2,3-dihydroxy  propyl  mercaptide. 
Ceresan  75  (2.1  percent  mercury)  is  applied 
in  ready-mix  treaters  as  directed  on  the  container. 
Ceresan  100  (2.3  percent  mercury)  may  be 
applied  in  a  slurry  treater  or  in  a  mist  type  ready- 
mix  treater.  Ceresan  200  (4.5  percent  mer- 
cury) should  be  applied  in  a  slurry  treater  as 
directed  on  the  container. 

Nonmercurials 

In  general,  nonmercurials  are  not  volatile  and  are 
therefore  usually  applied  to  seed  at  rates  higher  than 
those  recommended  for  the  mercurials.  They  must 
also  be  applied  more  thoroughly,  so  that  every  seed  is 
coated  with  the  fungicide.  They  are  not  suitable  for 
treating  seed  of  barley  and  oats,  or  sorghum  seed  with 
persistent  glumes.  Follow  carefully  the  directions  on 
the  containers. 

9.  Thiram  is  marketed  as  Arasan  75,  Panorani 

75,  Thiram,  and  possibly  under  other  trade 
names.  These  products  usually  consist  of  75 
percent  thiram  ( tetra-methyl-thiuram-disulfide) . 
Apply  as  a  dust  or  slurry  to  seed  of  rice,  corn, 
and  sorghum  at  the  rate  of  1  to  ll/o  ounces  per 
bushel. 
10.  Dichlone  is  marketed  as  Phygon  (50-percent 
strength ) .  Apply  it  as  a  dust  or  as  a  slurry  to 
seed  of  corn,  rice,  and  sorghum  at  about  1  ounce 
per  bushel. 
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11.  Chloranil  is  marketed  as  Spergon    (98-percent 

strength).  Apply  as  a  dust  or  slurry  to  seed 
of  corn,  rice,  and  sorghum  at  iy2  to  2  ounces 
per  bushel. 

12.  Captan  is  marketed  as  Orthocide  75    (75-per- 

cent strength).  Apply  as  a  dust  or  slurry  to 
seed  of  corn,  rice,  and  sorghum  at  1  to  2  ounces 
per  bushel. 

13.  Hexachlorobenzene  is  marketed  as  HCB,  Anti- 

carie,  Sanocide,  No-Bunt,  Smut-Go,  and 
possibly  under  other  trade  names.  Apply  as  a 
dust  or  a  slurry  to  wheat  only  at  l^  to  1  ounce 
per  bushel,  solely  for  the  control  of  bunt  (stink- 
ing smut). 

14.  Pentachloronitrobenzene   (PCNB)    is  sold  as 

Terrachlor,  Tritisan,  Brassicol,  and  under 
other  trade  names.  Apply  as  a  dust  or  slurry 
to  wheat  at  the  rate  of  1  ounce  per  bushel,  for 
the  control  of  bunt  or  stinking  smut. 

15.  Copper  carbonate  dust  (50  percent  copper)   is 

suitable  for  the  control  of  bunt  and  seedborne 
flag  smut  in  wheat,  and  the  kernel  smuts,  seed 
rots,  and  seedling  blights  in  sorghum.  Apply 
at  the  rate  of  2  to  21/2  ounces  per  bushel  in  an 
effective  mixing  device.  Treated  seed  may  be 
stored  indefinitely  without  injury.  Drills  must 
be  thoroughly  cleaned  after  use  to  avoid  injury 
to  the  gears. 

16.  Basic  copper  sulfate  (50  percent  copper)   may 

be  used  for  treating  wheat  and  sorghum  as  de- 
scribed for  copper  carbonate. 

Control  of  Embryo-Infecting  Loose  Smuts  of  Wheat 
and  Barley 

17.  Wheat  or  barley  from  fields  infected  with  these 

loose  smuts  should  not  be  used  for  seed  unless 
it  is  first  treated  to  prevent  these  smuts  in  the 
next  crop.  Avoid  sowing  smut-free  seed  in 
fields  adjacent  to  fields  that  have  been  sown  to 
smut-infected  seed.  The  hot-water  treatment, 
which  formerly  was  recommended  for  the  con- 
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trol  of  these  loose  smuts,  requires  great  care  and 
special  equipment  not  usually  found  on  farms. 
These  smuts  can  be  controlled  more  easily  by 
soaking  the  infected  seed  in  water  at  room  tem- 
perature (about  75°  F.)  for  48  hours  for  wheat 
and  56  hours  for  barley.  As  this  treatment  may 
cause  considerable  reduction  in  germination,  it 
may  be  advisable  to  treat  only  a  relatively  small 
quantity  of  seed.  This  treated  seed  should  be 
sown  in  an  isolated  field  in  order  to  furnish  a 
supply  of  smut-free  seed  for  the  following  year. 

Fungicide-Insecticide  Combinations 

There  are  on  the  market  several  materials  that  con- 
tain not  only  fungicides  for  combating  plant  diseases, 
but  also  insecticides  for  preventing  injury  from  certain 
soil-inhabiting  insects.  Such  insects,  including  wire- 
worms  and  seed-corn  maggots,  attack  the  planted  seeds 
or  the  young  seedlings. 

The  percent  of  effective  fungicidal  or  insecticidal  ma- 
terial in  these  mixtures  is  usually  considerably  less  than 
in  materials  that  are  solely  fungicidal  or  insecticidal. 
The  insecticides  most  commonly  used  are  aldrin, 

dieldrin,  and  lindane. 
Examples  of  these  combination  pesticides  are : 
Ortho  Seed  Guard — 25  percent  captan  and  25 

percent  lindane. 
Delsan — 60    percent    thiram    and     15    percent 

dieldrin. 
Mergamma — 3.4  percent  phenyl  mercury  urea 

and  40  percent  lindane. 
Merlin — 1.7  percent  phenyl  mercury  acetate  and 

37  percent  lindane. 
Panoram  D— 31 — 56.2  percent  thiram  and  18.8 

percent   dieldrin. 

Arasan  SF— M — 75  percent  thiram  and  2  percent 

methoxychlor. 

Directions  for  applying  these  mixtures  are  given  onl 

the  containers. 
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